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(57) [<t#rFii*co$eia] 

*K WIEmi^»fl£««eiSltSam2i»£»«:®«t<QraiC 
f-ir^/^^s^fiK^ixSM I S FETirJ;oT^#5l 

sdiEy- h tejaistt. < 1 1 sfrtsm 1 ¥#fr«i*fli 10 
i Mft: •> y => mik •>»=> >mt* <t 2 ®Hb 

->y =">^SraSLfc3jiro|6^|gA^*t), SftlE^^e 

y t/wit*a*ii. Bfriesii 2 ¥«flefi««rfrefF 1 * 
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2#m®wmi, fR2^*#««ds^fiKdtL. mean 

«Jtl5MI SFETlCioT^ilSttro^^yt 

sftisy- hjffegyRtt, '>£ < & twists 1 *m#mmm 
MfeftAi*, strism 2 ^#^«s«s9iey- h mirror 
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i 3 ] *m#m&± t zma s tut v- v &mm 

2#mS!wf5i, IB 2 &iT., flHEJBl 

t unBSR 2 ¥*#ffitt t oa n i= y 

t>mf&.£tlZM I SFETICJCoT^^SfiCO^y -fe 

mm?- bummn, mmm i *m#Msmtfm i 1Mb 
•>y3>E s-fk->y =>BS*i«tt/fB2SMk->y avis io 

ley- vwm<nTm^i&£-rz>%&<r>T-mamm-t.. m 

TSBIdiiffi-f 5SI5»eo^M«St8Stt, IflJlElB 2 ^jgfr® 

<fc d tfiv^c t &¥mk-fz*m&mm\Bi&ms. 

<0 . f»lESB 2 ¥#{*:fcWcffl!lrt s 8Mt-> y => ^BS/^ 5)45; 

m i *m#mmm t mmw, 2 mmttmmm t t>m&m c 30 
#fl£*aiiias^a-c-fco-c, mney- hi&iHKMt, mm 

m 1 ¥*fttlltt1l& J: tFAMBiff 2 ¥«ttM*M;ft*, SffIS 
y ^BS^Se Lfc 3 fSntmmfr f>45 

imxms] mxmi. 3. 4. 5, 6^tzmmm 
(o^mttmmiBid&m&x-hox. m&.**v±/wm% 40 

WW <fc -fS ^##3fMBlE]8g5£S. 

-> y ^uroTet-^s JxfciwsBis 1 mt^> v =* >m 



W?F 2 9 7 8 4 7 7 
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fclB 2 #®®o¥##fS« JME* 1 

m2mm.§>xw&istix\<^z k&w&k-tz 

m&m 1 1 ] mxm 1 ~ 1 0 <m >-r ti^-m^mm. 
<n*m&Mmisi&mw.x'$>ox, mm* 

So 

1 2 ] mxm i ~ i o <d v N-f n^-«iciE«fe 

ttlU«. ffirialB2^flEffiScSrlWlE^l¥»f*:fli«J:»3 

So 

1 3 ] |»*^ 1-12 roi 3«IC|E« 
ro^^ffiUJK^B-Cfco-C, 1W1EJB1. ^2^##: 

1,^2 ^&mm<am#<o±M<DMt&m!igiizMf&.z 
Hfc^2^TL;ca*ii*tLfc7 p 7^^^-Lr, mie^ 
i, m2^m^mm<r>m^z^y bmamm^Hx^z 

im&m i 4 ] 1 3 m.mL<D¥mi*MmiB}&mw: 

-CfcoX. «rlBMl^M7L*Jj;t/flaiE^2S!M7LH:, W 

ihmi sFEToy- hmnco^-<— ^ ic:^ b-c s es 

So 

1 5 ] mxm i~i4»v ^fixA>-« icKtt 
ro^(*msiHiss^St?foor, frisy y -feyWl, IE 
tSsR^-SBSrWfife-rsffirlEM r SFETt, IHiBMl 

1 6 ] m&m i ~ 9 , 11-15 ©v^fji«> 

-3Wcffi«<oi|£i»{«Mllil»SSB'C*>or. WIE^i^ 

#fl£*aiHl8S3SSro»!it^j* ; 

^y-f $c tl-J: t) , mi s f E t coy— 

(b) WEy- h««roii«S:-&tflWnE^##a«±«: 
IB 2 g-ft-> y => vKSr^fiK LfcSL SfflE^ 2 y => 

>Wi<D±m^% 4 awk-> y => yBtt»rtt4ia. 

(c) sfris^4^-fbv'y =»^fll*3J:r/sfrieB2^bvy 
^^BMSris/^^i/i-a - tic: j; t) , flfiISM I S F E T 



1 
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(d) mmm2mit^v *^m*^m^y*^y-r 

sway- h*««)TfflojB2«*^*5v^. stress 
2 nflsi/ y = ^is&a-j-xa. 

( e ) m&^mfcmmzt&tem-Fzzk^xv^ mmm 

(f) lttlB*l«*«w*3^-c. «ME*»«c*«to*Blc 

Ho 

^*»lwaa*^WJC3F|fi«|jS:#AbT, AMBUSH** 

[fll*9f 1 9 ] BMta i 7&;fctti 8E t(Q^»(Bt 
»EI8S6B©il3S*ttT*>oT, ilEMISFETtt^ 
»«tti*^yS:«/SU ^iZ20&£*&-f6M I SFE 

sFET^y- bmrntit, 

f e Toy- k we* 2 iwb =*>m&M 

[0001] 

««r<& L7t*-M I S F E T»iSO=FlWBtt 

[0002] 

* y ^a6*-fe^«»tt, y- hswb«i:*<&±ffitf>=i>' 
**mz.t&kztiit-7B-T4>4r mm) y-h&« 

:«)J;p/i7o-f^^-hS:ftfef, y- h 
ttBWMi/y a^fctfts/y ayBioSBMT 

±e£flss/y k h^y^jxfcw 

5ri]?^Si®i|(<f:t5MNO S (Metal-gate Nitride 
Oxide Silicon)M<hl-*S'J£tl£ 0 
[0 0 0 3] g]52te, 7p-r^>^-hS^^ey 



(3) «rtf 2 9 7 8 4 7 7 
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>-yy- h 103. jiniiftiHKi 04^o-3yhD- 

/uy- h (CG) 1 0 5&]UfcJgj£U 7n— -T^v^ 

y— h i o 3osftijov-y nysgi o i icy—* 

(S) 106*JJ:(;KMV (D) 10 7*MLfc» 

[0 0 0 4] ^^y-fe/VC0»#5&^tt, 7 n- 
10 ^-hlOS^Cif 10 8^AU =r >- h n — ^y 

-hio s^e>flfe h^v^x^coL^v^maE (vt 

h) SrW l 0 8©«ao4^««l:H:«iT3 v-5 

y^-hl03^1?-10 8WjiAlt 7V<7>"> 
yu^y^viaoX^tS 0 7i£ 

MtfciESEIiJ:o-C7D-7 1 >f >^y- hl03- 
[0 0 0 5] — *\ |H5 3fi. MNOSl^^yt^ 

SScoiiLS h ^^KfbK i i 2 a>±SiH-*fbv' y =i v 

ki i 3*5«tut#*ji^/»*fflwy- h«« (pe 

0 ii5a tm&mtitzti. y— hms 1 1 5 a 

fflo^yaySSi 1 n:v-^ (s) ii6*5J:t/» 

^fcffcJI (KM» 117 dS»***lfcM I S F E T 

(ettSi^SR) y—HIMkKl l 8ro±W:lRffl 

©y-hta (so iisb«^ y-hmm 

1 l 5 b^Wfljo^y avStSl l lJ-»JR4£»Ji (V 
30 H7*5J:t;K^^ (D) 1 1 9dS*fiKS*t*i 

IRiM I S FET^X'M^ixTt^o 
[0 0 0 6] y^e-y -tr/Mfc##i&^fi, v/yaySSi 

1 l*Jj:t/»#a*/}H*fflcoy- h«ffil 15aW| 
#£ftJI»U BE* h >^*/HMkBt 1 12t*Ltvya 

^astRi 1 iMd*&&{bi"y = vri 1 3 ^-.f^ 1 0 

8 ft^ffittALT h 7 y C i l: J: 5 , lEtgm^ 

gtfcoM I S FET<OL#V^fl[«/ESr±^.$-tirrff 5 0 * 

fc, tH*tPj««^ '>y=»ysfii 1 i*5<fctfy— h* 

« 1 1 5 a OSffiSrWJW U Sfbv' yayiintl: 
40 h^y^S^S^Srv/y 1 

WL#v^«EE*:0V£JLT, t^7/u«r> 3 yi 
*£TMET Sit* Bt*m L*tT5 fcfcfcttBtt* 
-?-Si5<£>M I S F E TCWMCflflE LfcSjyBM I S F E T 

[0 0 0 7] ±BMNOSiy*yt/ufi, felftjBt (S 
ft'>yayln3) ^l:l^h7^/^6iM 

50 ldL*V^HWE^«BI^**LTl^. *<Dtctb. EJg 
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[0 0 0 8] 05411 *B*M* (USP) S5 4 0 8 

1 1 5-^{r|£^$tl> "Self-Aligned Split-Gate EEPR 
0M Device*t^#Jte>ixfc-fe^fl|3g*^-rWrffiia-e*> 

So cw^^yt/wfi, ->y = ^3£Ki 2 i cd^®±ic 

hBWbJRl 2 2*sJ:traMUB* t - hmti (SG) l 

2 3 ^stii u h tommmzmtis v^^mi2 
4, a-rt^y = >mi 2 sjaiwawb^y =^81 1 2 6 

^ (swg) 1 2 7£^/£Lfc*ig(;rfcoT^5o * 
fc;- y— * (s) i2 8ii :W F!)t-/^-h' 
li (swg) i2 7^7^ttMtyftAia!) 

jb/S£*x. km>- (d) i2 9it isimmnmy—b 

[0 0 0 9] ^*yt/l/«tSa*ll, "1997 Symposi 
um on VLSI Technology Digest ofTechnical Papers p6 

mmtt u y— * 128. ir-r k**—/^— hmn 

1 2 7*3J:t5aRy— httfil 2 31^*1^5 9 
[0 0 10] 13 5 5 fl Jiiey^y ir/w<fc»#i&*»f£ 

b*i-*3 a ^ r * ^m%L<D t mmzmfrin t * 

^ltv>6 q y— ;* (s) -K^y (d) m^bi*oS 
ixfcSJE (5v) fi, -t^^sy— ^ (s) <D^:£Ji 

fctB#3fifftt*>f K**~ hWB (swg) (^ig 
T^*5V>x**ffit/«c-5 0 K^y (D) a* 

fc^ir*/HK*^^TLT£fc«^ll y-^ (S) 3£ 

K£*- /K/- bmm (SWG) icfcSKEfrifi] 
coS5m#twJ:oT^k'>y =»VJK (12 5) 4»U:ffiA, 

(swg) (Dmr^mt^v =>m (125) i:s^^ 

(SWG) J^bjl,fcL£Wgm^±#^So C^^s/ 

[0 0 1 1 ] £fc, Jita^^ey -fe/^R*uiu*±, y- 
* (128) ^ittt l, t K^^-/^- hi 
« (127) tm$imv- hm^. (123) tic: 1 . 8 

VeOfg/ESrBJj&DU £fl^> y =» ^JIS (12 5) *com^ 



(4) #ff 2 9 7 8 4 7 7 
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7) d^£fcL^^IlE^^KMyI»^|l| 
• fe1-& 0 Z<D^^r y -tr/Wl h^u^ h a v^rffiv^ 

y avjB (125) <7)iT^ifb'>y =>jk (124) 

2 4) t*v^BB|C|j:"-J-6isific»*§E*«/^u 
c^^y -tr/i^y fy->3 >#tt^ats-f 6 0 

10 [0012] IEEE Electron Devic 
e Lett., (vol. EDL-8, no. 3, pp. 93-95, March 1987) 
fl ^ y h d h ^-M I S F E TS 

m<n^Wft&**}) ^^UTV>6o -^SSBtt*^- 

*a->-y =» yoy- mb«£\ c^y- htttE<offi«<a 

[0013] ^ y ir K i^f >-i£^tf> 
20 ^yt^ft'>y=iy^|caA; h7y/§«C 

^(^.toxtT^o cw>*yt/Hi 2^(7)^b->y^ 
^m^^titcmt^v =>m*<D*vv-\>& F^y 

[0014] 6-232416 y — ^ 

[0015] y^eyt^^Mii h^^/^fllco- 

<bl:ioTtT^ Ctf^^ey i?/Wl il^^^^/N^^ 
TO-hMI SFETOy- hitei»JK^^^y ^Zteft-t 

40 [0016] 

|: 3 yhD-y^-h (17- K«0 «r«Jii"«wi:^ 

^^ey-t/Mi, ^o~x^ M^^ey iryH^rt 

3r*-C&S£S-x.£rtS, E«*-T-«Bk»«fflfclw2oo 
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# < ft 9 , **«f tic: »ai * ft ^ ^ v ^ h 

So 

[0 0 17] *B#f^ (USP) «5 4 0 8 1 1 

iz/HdE»-*-5**-— 7 try y-r ^mnosm 

^yir^^H:^T»t^/m5fe»j^1S$|ic:^t), jg 
t>, -9-4 V VmM<om& 1 0 0nra*iS£>£ 

-BO; t6bt>Wtvy3yR'(r2 4) . ift-yyay 
1(125) *jj:t«Mk->y =»>jk (1 2 6) ^«*rpi 

[0 0 18] -Jv-^^l/??- h£J 

^^y •fe/HdE»-t-s^^-7 try ^mnos^ 
■=e y ir/b^ PW£JUz©K^«*tti: *eN:«pofc«rSft 

[0019] **w^ffliaftfeWd^^ffi(^aftt#ra 

.ft S 5 o 
[0 0 2 0] 

ftSttftt>(0^«SSr«*(d|ftMi-tttf. 
[0021] *ip^iq^^:»^H4> ^tlill IS 1 ^m^! 

IffllEffS 2 ^ag^M^ £ co m ^ £ *t s 
MI SFETldJ:oT5F»3M4t7)^*y-fe/i/j&s«fiKStL 

1 mti/ y = mt^ y => 
[0022] itfrfE^y ■fe/K^»#a*r±, a«*Lfc* 

* y ■fe/wofflriE* 2 ¥«frffitt«:mCjfS 1 J: 
[0 0 2 3] *PldfE®$Hfc^0^co«[^^^ 



(5) »ff 2 9 7 8 4 7 7 
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[0 0 2 4] 1. JBl*«®<Z)^»«:S«±ldJgj«$ix 
fc^- M6a«Jildi7- K»*««ttld^3jh,fc^- 

E^^y-fe/Ko»#i&^tt, flttess 2 **»««*wna 

[0 0 2 5] 2. ^#(*SffiJt(d^$ttfcy- hiteS 

hulk i7 - k» * ««n (d«M ztifrY- h m«^^ 

1 flftlBJB 2 ^^fr^igc fc Of^ld^^MH 

««^SMI S FETtdJ:oT^»5M4(0^^ey 

- htftmRfi. '>ft < t t>mmm 1 1 
»>!J^fe a<b->y =^K*5j:t/jB2iWks/y a 

^«*W«Lfc3»(OJ|ft«Bl^e>ft9. «HBJB1*#» 
*WBlB2 4 & **«*rolOTB^- hm^^TSPtdS 

30 [0026] 3. ¥mt*mm±\zMf$,$titc?-bmm 

«2«ft9oJfll, JB2*##**^»filSSn, MIS^ 
1 ^Wflcffl* 4: MIBM 2 <h n ^ ^ /i^g 

2^t->y 3^K*5J:t5SB2Kft:^y =iv«S:as 

u^3«coieaw^fcft!9. NneiB2¥«wRtt«^K 
40 {k^y 3^«*»6ft mreiB 1 ^fffli^fflrKy- 

go 

[0 0 2 7] 4. SWE«*«l**:tt3Jd*3V^T, iffllE 
50 [0 0 2 8] 5. «T15«*«1. 2*fcfct4K:fc3^-C. 
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mey- hmmmus mess 1 *mftm%zmt>mmm 1 

[oo2 9] e. mew#m~5o^ma*— we** 
v>x. j«ey- Muum. me^i^^^^m 

Eft 2 ¥«tMH*dG«J <h AMSff n i:S««J^SflSJ¥^W L 
[0 0 3 0] 7. jfflE»#*l. 2, 4. 5*fett6lr 

•t xmtBM 2 mEjis i iMk-> y a > 

»b^y=^BteJ:t^»2iwt^y3^ii«rWiL 

[oo3i] 8 . mmm&rn i > 3 s 4 , 5 N 6 

7ic*iV>X, flfrE>^yiry^«*5&*tts mflBy- h 

iftiw^-ttfciiirti-swnEafls^y = * h 

[0 0 3 2] 9. WEfl|*flli^8COV^-flX**— *|C*5 

f&ztitcmmm 1 iMb^y = ^m^>mmn. mm h >^ 

[0 0 3 3] 10. S9ES^l-9^V>"ftL^-^tC 
*^T. lfflEft 2 -t<^-«Sisa(r|By- h 

[0 0 3 4] 11. ffiE»#«l~l OtfHvfft**— « 

i-^v>T, ME^yir/^f^WU:^ i»Eftl¥» 
*««Sr«rEIB 2 ¥*tt««J: 19 fc*«fcfc: LTIt 5 C 

[0 0 3 5] 12. SMEW** 1 - l o^v^ttd>— 
tc^v>r, ffirE^^ey-fe/KoK^autt. ME!£2^# 
#«*4:fflE* l ¥»(*«*J: 19 4>ff«ft£ Ittr 5 ^ 

fc -f e 

[0 0 3 6] 13. MEIf*«l-l 2^tW^l 
{^^oV>T, tlESl, ft2¥»#«*^-#<a±fflOi|fe 
^ic^^nfcMl^TllwS^^^nfc^^^^J: 

oty-^»«^, Miami. #2 

to^<^ ±A^«llrEilfiftK^«A $ ftfcSfl 2 «jffi?LKffiA«> 
&*ix*::/9^*^L-C\ Mia^l, ft 2 
test's/ h»^«j»$nTV^5cfct«M»t-rs^» 
ttftfflolKttll. 

[0 0 3 7] 14. MEii#^ l 3 ir^^r. MEft 1 
t6«TLi3j:i/ttEJB2SaK7Lf±, MEMISFETgd>/ 



(6) *Mf 2 9 7 8 4 7 7 
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[0 0 3 8] 15. Sf*^l-1 4 0V^-ftt^-«lwio 

v^r, WE^^y-fe/wi. E»*^«ft»j*-rai»EM 

[0 0 3 9] 16. ff^^l — 9, 11 — 1 5<m>f*l 

d*-*ic*jv^T, MEfti^##®^<tMEft2¥## 

[0 0 4 0] 17. JEJlT^xeSr^tpCtSrWmt-rs 
(a) ^W«cS*R±lCfBllMb'>y = VjR*»/# Ufc: 

SL MEfti&fb^y =*zsK(o±mz&,{£isy =^m% 
f^tsxg, (b) grEasiswb^y-^^a^^t/w 

E»b->y ^^JKSr^^-^^^i-ec^l^J: 9. Mia 

^»frS«±com i <H#fcifflEft i iMb-> y >K*3 J: 
tfflwa»b'> y =* >m&m u 12 m^omriam 1 mt 

20 (c) ffirE*»(*:S*EJi^fl»EIBl«*<OB»E^b^y 

ft2BMb^y (d) MEft2S£ 

{b^y ^v^Jia«-^L^#^^^--^^^i- 

SriKJ:!), Miami. ft2lW&<7>MEft 2g£{bv-y 

[0 0 4 1] 18. ^T^xa^-atfC^^#®<h-T6 
*****lH]»S3SJt(DjK5S^«fe ; 

(a) ^#»*«_bJC0 2iWb'>y3>'BlS:*«Lfc 

a. Miam 2 awb y =■ l^^hmus: 

30 /^-n^tS^illrJ: 19, M I SFETW^- hm 
I^MtSlS, (b) «TEy~ h«ffi^Ji«FBSr^tf 
SttE*#ffS«-hl-JB 2 gfbv' y ^ y«4r»« U/c^, 

Miam 2 g{t > y >flgco_ha5i^m 4 swb-> y ^ >^?r 

Mt^ig, (c) MEfMKfbv'y 3>(H3J:tfflJ 
EMI SFET^MEy- h«So±ffij3j:tJMMie«:K 

ai^sm (a) «rcE*2iMbs/y 3yat**« 

JBl«*lc*3V^r, MEy— hiS^Ti^iiE^ff^ 

40 ss^fcim*^ me^- vmfc<DT%<r>m2mm^ 
*jv^t, we* 2 iwb ->y a^itatm (e) m 
E*»#***j»*3a-r6c:t^-te>. ffliesiw^ 

Twcimi^bv'y ayitsatsm (f) me 

»i««fc*5i*-C. iWE****«<o«ffi|c»fiR*ixfc 
MEmi^fbv-y a^/Kt. S»Ey- h»ffioTffi^?K 
^^tLfcMEm 1 ^bv- y =» ^Kfc 0BWHS:*trMrE^ 

w**«±jw»2»b->y 3vK***tsi8. 

[0 0 4 2] 19. Sl*^l 7 4fcfll 8^c:^V^T^ M 

50 sy- hm^^MEm 1 «««i^Kiff(ce es^wj-^f 
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is*. vnm<nm%mzmmm<»ffi 

[0 0 4 3] 20. 8»*« 17.18 ^fcH 1 9 l£*Sl^ 

x, MEM i sFETii^ig^^y^Mu ^aa 
w-^#fl««r/<^-=.v^-r5xa-e*fiji*n, awe 

[0 0 4 4] 

[0045] (mm<Dmm 1 ) mat. 

^ey) ^±»a*^i-«iiS[Bi[6ig-e*>6o 
[0 0 4 6] ^^77s/*>a^^y o^^ey -tr/wr u-f 
(ma) iciwt, isi^fe&^iPi (x^ft) u:jsa=i-a«» 

*co»7— KUwl (wli -wlid) is j:oqM£#<oy 

— *$1S L (S LI ~S Lm/2 ) . wixfc £ itt2rt-£> Y 
*lpH^aE"*"5ffi**<Z) t's/ h^D L (DL1 -DLn 

[0 0 4 7] _L|B!7 — KSWL (WLI — WLra ) (D^r 

ft«xtt* X 2f fa fc« o X&W £ frtzmmn* y ir 

^ (X-DEC) lwg3!££*XTV>5 0 y-^isL (S 
LI — S Lm/2 ) OJtn-PiXtt, 2#(D!7-- K$*WL<50 

ra^i*roiEBsn. Y*fpit-i»^-rs2iBoy^y 

^y~^IS L (SL1 -SLm/2 ) CO— * 
^Ut/^K (MA) t7)^i2^(Cg£e$tt/c^iiy-- 
^jjftCS LlCttHK&iVCl^S. t'^hi^DL (DL1 — 

DLn) (D^tiftin, Yjjfa\cmi£-fZ> 2ffico^y 

9*7*= — ^ (Y-DEC) *5j:t/ir>^r >y (S 

a) \zmmztix^z 0 

[oo4 8] B2fi, ±fB^y -i? /v-ru^f t^tucm 

el m3 (a) **v-t/i>m4mft(Dm>ftms**-- 
>&^-t¥-mm. ms (b) fey±/)»mi2mft 

[0049] P i(o«BA^y =>?a*6ft**»**« 



(7) #W 2 9 7 8 4 7 7 
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l^^^y t;i/7 u-f fiWjcKfct p S^^A' 5 ds«fiK3?ix 

M^^5(DTU\zn. d^)pl!>x/i/5S:i|£»#StE 
^4^^$tLTV>-5 0 pg!)x;l/5i:nM^x/H(D 

[0 0 5 0] ^ y ir ^7 L^f ®*(^) p S x/v 5 (I 
10 fl, > ^ y t/U^MtS n f t^/^M^M I SFET 

FETQnW$tl, nSl>3i/^6Jc:«jaiaiHlK^te 
&%mf&1rZ> p ft^^SM I S F E T Q p 

[0 0 5 1 ] ^^-y-t^^lfl^c-t-^M I S FETQm 
fit* ±fc Lty- hl&IOKJil^jSSftfc^-- hlgl 
Oa^ -iffi^y-MSl OaCOTSl5*Tjiftt5n 

+ i^S#S«i3 (Ku>fv) h y-hifiioa 

mmi5 (i^sffiy-^) n + i^mis® 

<bcoy-;* x K^>f ^lctt*jxfc^--v*/wB*«« (p 

«*15, n'I*##fi«U) l^y^ISLi- 

mmtft£tix^?> 0 

[0 0 5 2] hltl 0 a fct. fltffna^M 

30 ixy =i^m<D±mzw (^y^fy) v^ut^Kfe 
a^ufc^y-^-r KK-c««sn. 

K9-e««six, y-^«^iMb'>y =v^9^t®{- 

[0 0 5 3] mmm96<Dp3 L **'l'MMI SFETQp 
40 j^^tLfcy- hllil 0 b ¥- hlSl 0 blC^fL 
^14 fy-^. Ku-T^) — MSds^— h«« l 

ob^T«*-effiaE-rs-»^p" s*#<*m«i 2 

«* (pS^A-5) it*$tlXV^ 0 ^1322 
@B©nf^lMISFETQntt, ±tVXf- 

hfamm (SMb^y =vb!9) ±^jB*sti/ty- 

llOci:, hSffi 1 0 c tci^LT^-^irs/ 

e fc5^^$n^-^f^n + m^##®«i s (y- 

50 KK» <b, -«^y-hiSl0cWT^T* 
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5) tx-Mf&ztix^^Zo -ttefrh, mmisid&np^v 

I S FETQpjb^t/nft^SM I S FE 
TQnte, LDD (Lightly Doped Drain) «itT*tflfi££ 
tltl/^, pft^lMI SFETQpOy-hlfi 
1 0 bjfcJltfn^-r^^M I S FETQn^- h^j 

diodi ^^y-t^^y- hmi o a tmt< 
yiM h*fmT-ffij&£ti, tti^(Dmm^nmit^v 

[0 0 5 4] ±12^^ey-fe/^ (M I S FETQm) N p 
ft^ufMI SFETQpjbK/nft^iMI S 
FETQnC0±^ICfi/¥V^i¥(7)^{bv-y V®£ 1 7^ 

X*ffif&£tlti&.$i2 3-2 7^M$tltV^o 

[0055] ^ y izjvt vcmmzmj&ztitcBm 2 

3tetf;y hi^D L£tf|fifcU mit^V ^l/mi 7ld^ 
^tt^i^ h>1>— yb2 O^rilCT^^ey ir/^oo K U 

-TV (n+ I¥i#««13) fc«N*Sft-CV>*. * 

^f(7D=i h*-/W2 1 ^ilCTp^-y-^^MM I S 

FETQptf)— *f(Op + M^^igcl 4 (y — K 

w>o <b^^tt, gE^2 6, 2 7it mk~>y=*^ 

Ml HZMffcZtlft— tt<D=* h*— A-2 2£il£ 

T n ^-*^MM I S F E T Q n — >tf<7) n + 

««15 (y-*, KL-f» ift«*ixtv>5 e 
[0056] ±ia^7 s/ v'oL^^y coya??^ 

[0 0 5 7] ##3Z^»fm. iBRUfc^^y -fe^U (M 
I S FETQm) coy-* (11, 15) £rjgi&m{£ 
(ov) £U y-hmH (10a) *5J:tfKU>f> 
(13) ^-ttb-?ix5 v^jESJESrHJiD-TSo -*Ue:J: 

19, easy-* (id (o*fflic|g|6i^-rct 5*t 
$&£Lfd*s/ hxi/^hoy (e-) asatftv'y 3y(( 

8^1^h7 5//(^A^tl, h«® (10 a) 

[0 0 5 8] R^ttJLtbf^tlRiaiJC, 

^eut^oy-^ (ii N 15) *SHfiS{fc (ov) t 

U (1 0 a) i3j:t/K^ > (13) {d^ 

ix-Pix 2 v©jE«ffi*aHiDLTfT 5. ?H*«if^«, 
y ir/Ko KKy (13) &#MftSMfc (o v) V 
— ^ (11, 15) {C5 VC0iEm/Es httffi (1 0 

a) Id- i o V^H«Efc-ttt*ixH«lOL, $ftvy = 
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acw-rsctiwj:?), y-Fis do a) a>e>n 

fc L * V > fit m/E £ T ft $ * X ff 9 . 
[0059] ftic. _h«s*»38tti * y ^jHaS^rife^- 

m) zm^^xwiWi-Zo 

[0 0 6 0] £i\ El7|C^:-rj: 1 0 QcnigS^ 

io si^eu (locos) mx 

mW- 5 0 OnmmS^^^-/^ KKfcK 2 Sr^fiR LfcSL 

[0 0 6 1 ] ftu:. m 8 ic^-f <fc 5 ic, ^ y -tr^r u 
-fe/i-r u^«**3j:t5«3aiEiK^)-«iJ (n^ 

20 t^^iM I S F E T«fifc««) iZ)^»ft:S4E 1 

[0 0 6 2] ^^nM^^4lt ^^n^7U>fI 

^-^^ ^ ic LT, J!)D3t^^/V^r— 3 0 0 0 k e V N K— 
XflXlO 13 /cm2(0^-C**f*:Sffi 1 lCnl^«» 
(y» $r-f *^¥T*>&frL,XBj&'fZ> 0 ^fc> ^v^p 

30 I SFETJgfig««i:t-BI7LaS:l9:»tfcKJS:2. 5 ju m 

— 4 5 0 k e V s K-Xil X 1 0 13 /cn?*5 cfc t/*D3S^ 
^yV=^— 2 0 0 k e V, K-X13 X 1 0 12 /cn?(D^# 

^LT^i-5o ^ibl-, S^nM^aiywefi. p^^ 
^/W^M I S F E T**«*^B?L*«r«*t*:BWE 2 . 

1 0 00 keV % K-Xf 1 . 5X10 13 /c 
m 2 , ^^^^=¥—3 7 0 k e V. K^Xf 3 X 1 0 13 
40 /cra 2 4oJ:t>^D^^/i-^r— 1 8 0 k e V, K-Xfl x 
1 0 12 /cn?O*«=-e^#f*:S4EltCnS^tt» (V » 

[0 0 6 3] ft*3, -hEL^:pS!^^/U5Sr»fiKi-5fc 
#>?M 7[-VlT^>^<^XgT% ^^eyir/i- (M I S F E T 
Qm) ioit/nft^^iMI SFETQnWL^HI 

mm (vth) ^^s-r^fc^^^FM^ 

fflD»x^-5 0kev/ K-X 
II. 2X10 12 /cm 2 ) 0 ^Ac, ni^xyV6^Mt 
ZtztfXD^ *>fThj&fyXUX\ pft^SMISF 
50 ETQpOUSV>ME (Vth) SrWSf 5fc«><0^#fi 
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2 0keV, K-XSi. 5 XI 0 12 /cm 2 ) . 
[0 0 6 4] ISklC, p§i^^^5, nS^x;V6^tl 

■etxoaegKKff 7 ™$m(»m\L > y =» ^jsi 7 

C V D jfe-CMflC 7 nmftg^flS •> y = >R 8 

&o 10 

[ o o 6 5 j a i o \zijk-rx 5 -bis^bv- y 
ms &-?x?\zistc yy^^y^-^^xn^o y-*m 

S^FfilWfiS) ^2 Onra-2 0 0 nm&# £ ft 5 J: 5 

10 0 6 6] 0 1 1 IC^-T X 5 l-> 1 

^8 0 0tgST*SS»ftLTpI?x/U5, nl?xyl, 
6 (75^:tt^n<D^ffi(CJKi? 1 5ninSffi^»{l:Vy x* VflU 

[0067] B| l 2 ic^-T J: 5 ir/UT 

i"(mi&<omikisy =»>jK9±icy^eyir^ (misf 

ETQm) (Oy-hlSlOa^MU MSSlHlKfttt 
(DWtitis}) 3yR9±|:pft*^lMI SFETQn 
<7)y— MIS 10bi nft^/^M I SFETQp^) 

h®Hi o c b&mf&i-Zo ^-hifiioa, i 
ob. i o ^yi9±ic6 o otlS(7) 

sac wrnxmrn 100 nmgg, y 2x10 20 / c 

[0 0 6 8] El i 3 ic^-T J; 5 Id, ¥3M*S« 1 

W^ffi^*P5£^^^¥— 4 0 k e V. K— Xfi 1X10 

l3 /cA^tnS^j5fiti (y» z^j-istth^-f 

Z>Zb{^£ 9, hSffil 0 a, lOc^tlf^ 

P<BJ(^pS!'>3i/u5*5J:t/y— hfltffil 0 b<DffiM<On 

[0 0 6 9] ftl^ H 1 4 t^-T «t 9 lw. ^ y -feyueo 50 
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* h \s is* ? Id IT, i03£^*/l"¥— 5 0k 

eV. K— Xi3 X 1 0 16 /cB 2 O*frtpIJx/W5l: 

[0 0 7 0] 815 5 \Z S p ^-r 

MISFE T^fiEftttcJcBHTLSPSraattyhMff: 1 m mmm 

<ny* hl^^iax, 5 

0 k e V, K-Xf 2 X 1 0 13 /cm 2 O^T*n^ie7^/W 

6l:pl^«» (I7yft*>» ^r-r^vfr^^i- 

p- ^##fji*§Sci 2 4:Jgfi8-*--5 0 
[0 071] gH 6l^« 5 ^; ¥*fle&Kl 

±{ZCVD&X*mm2 0 OnaSBLX<omtiy } J a >• (HI 

^-hlilOa, 10b, 

1 0 c <D*tl*:tl(D®m\Z-m 1 5 OnramS^i^-f K">* 
-;^-<-f 1 6?rMt5o ^^-yir^c^ 

v-^^ffl*Sr«o-cv^M<k^y xr vfli9 fc»ki/ 

y xr>fii8 tl^B#twJCiX^>^$tL-5o 

[0 0 7 2] HI 1 7 tc^r-T J: 5 p ^^r^m 

MISFE T»rt«*^BI!?L»4:R*+*:BW l n m^S 

O k e V. K— Xf 3 X 1 0 15 7cra 2 O^T*nM^^/V 

6lc P §!^ (-7yft*>?S) Sr-r^->iT*>^*r 
pft^lMlSFETt^y-^, K 
W >«:««-t-SiK5F«ifc»«o p + S¥»f*««14 

[0 0 7 3] i^T, ^^-yir/K^y — ^J&rftf&mt n 

/?1 ^meg^7t h U-v?^ hl^^^l^Lt, AOS 
m^/u^- 5 0 k e V, K-Xf 2X10 15 /cn2^)ftfr 

-T^^ir^ctt). ^^y-fe/Koy-^SrWfiK-TSiB^jffi 
^MJSCO n + 1 5 t . nft^MMIS 

FET^y^, K^>tr*rtt«W«M«Wn 

+ 5^*^-r^ 0 c^^wis-^ 

y^ytyu (MI SFETQm) «h jl522[HlK^M I S F 
ET (nf^^SMISFETQn, p^i'^/l'^M 
ISFETQp) b&tt&tZ. 

[0074] m 1 8 idTjvfj; 5 1-. ^mft&fc 1 

JilCC VD?K«5 0 Onmgfl^BMfcv'y x: VfiE 1 7 

y^ygi 7$rK7^x5/fy^f5C^ia^ 

y "fe/WCO K U-f >^^±S|i. nft^SMISFETQ 

nt^y— v^-i yto±^j:(;pft^^SM r s 
f e t q p y — ^ , k i^^r >o±a{w-en^nxi >^ 

^h*-^2 0, 2K 2 2^Mt6 0 
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[0 0 7 5] ^COm. h*-;W2 0-2 2(Ort <D— gfl (pft^lMI SFETWW) <D*mfc 

ttz^temiti/v ^ vagi 7 ±\zxs<*y? y >ymx*W: &fci\^^nm?^^6£mj$ l -tz>o 

^^r^^^l-Lfc K^^^^/^V^T^COA 1 ^&jg|£r [0 0 8 2] 2 0 t^-t J: 5 ¥##&R 1 

>-^L-Cge$*2 3—2 7 t\Z£ £80 0 tggt'^ft 1 1 p 5! x/U 5 , nS£:nA, 

[0076] ±&<D£?\zmf&£titc*mm<Dmm<D7 i: 6 o o tistoac v Dftr^-> y ^ 

y-tr/i^pli!, ^^yt;W-OMISFETX'W 10 ^^CLT^^Ml^y ^^§3 1 ^ K7^x>y 

[0 0 7 7] ^mMcDMBv)?? yi/^t-ey Wt& [oos 3] fcic |2 2t^i-j:5lw, _hiey— hB 

^ffitlS^^ML^v^ ^7t. tM*&*»f1^ SUA ^ft^y 3 yl3 2o±jfBtc:cvDfe-eB!s: 

BSKW:. y-hSSi KWyirlCiEUE^IlU V 5 OnmSScoSMfcv' y n vj^3 3 St^^o 

-Xi£fTi4$tf:*y hxl/^ hDy^>y => [0 0 8 4] S| 2 3 Cl^T <fc 5 t^V't/W 

x «t ffittEUffsas prag fc hi^7>> s/^^-e»* Ltcm. mitts y = >j@£3 3 £ 

[0 0 7 8] *ni6^jBiftw^7 5/v-^^^-y « % -r^^iatifbv/y ^v^3 2^^^-/ h^^^y 

titbit &&<Dy->r vv*—fl'#— vmM&mz-ttfr g^y-hii3 1 a t^m^x^^m^>v =^^ms 

hmmm(o^mmmT\z^^^±i&ifc(o^^fj:<^ [oos 51 mz, m 2 4i:^tJ:3^ -tia*fl£->y 

30 ■feyK7)y-^^««S:BoTV^6^- hKfUK3 0£ 

[o o 7 9] *$m><nmWt<n? ? y *s ~ * * )) <nm&1i &&fe-f5 0 c*>i#, y-x««(:«lT^^- 

^^7^fy) T-^^5cOT% t**<7)7n-^-<>^y [0 0 8 6] &(c x 0 2 5 (d^-f J: 5 1 

# . ^^"7tif^ i^nfc^F» ^> y srn^-r «^ wise? jcam u/c P ® 5 5 nm 

[0080] (HJ6cojgffi2) *SUS^t^7 7y>' y ty^y-^«*sg«^iS«iw8ttlLtv^y- m 

^^^yoffliiS^feSriai 9—^13 3 (^^yt;V7^ 40 fii3 1 a tWB»|c|MbSiX. -t<^®lwJ^5njn?MK<a 

«*S*R<oSffl»rffi|g) Srfflvv-CtaW-rSo [0 0 8 7 % ] 026 l^^-TJ: 5 *»fra*E 1 

[0 0 8 1 ] Hl9Jw^J:5^. p^^#fefs ±tCCVDjfei?^?l OnmSiSO^kv-y ^yl3 6* 

M2Sr^fi8Lfca % 7>f-^KS<bi2"ei^ti^ xje&mwmzmkf v =» >i3 4 . ir>y^>i3 

T, ^^y-fe/uru-f«*^«H»:*«l(C»^na!^ MWgjftSftS. 

^/^4*r*fi8Lfc«, ^^ey-fe/wr u>f***3J:t/JB3a [0 0 8 8] EI 2 7 l^^-Ti: 5 ^»ft:S4R l 

IU^co-*{5 (nft^SMISFETW*) W±MDlx^-4 O k e V, K-XflXlO 
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z>z ti^x 9, bmmi o a , loco^ixo 

fRflj05p®^3i^5*3j:t/y— MSI 0 b^fflffliDn 

[0 0 8 9] #:(::, [D2 «t 5 ^^-yir^cD 

eV, K-XI3X 1 0 15 /cffl 2 ^*fr'CpS!)x^5|: 

ir/KD K ^StHMM"* n + S¥«#S«3c 3 9 10 

[0 0 9 0] KkK, m 2 9 ic^-T J; 5 lei. p ^jM'S 
MISFE T^j*»*JCBB7Lffl*rK*t7tl«flC 1 m mfift 

0 k e V, K-X12 X 1 0 13 /cni 2 CO^#X*hM^^^ 

[0091] ftic, h 3 d \Z7jk-f x b ¥»#*K i 20 

autgu z (Dmitry ^^1*14x5,^^^^ 

C £ td J; 9 , y— 31a. 31b, 31c O-fcfl 

-?*l<Ofl8SU:*B 1 SOnjnSS^^-f Kfr*™ /V*^— ^ 
4 2«:»fi8-t"6 0 Z hm®3 1 a. 3 1 

b, 3 1 cO±«S:8oTV^»fti/!) nyR3 5*3j: 

tWMs^y ay«3 5 tl^B#t^^^-v^$tt. h 

l*31a, 3 1b, 3 1c^Wgfflf-5 0 

[0092] m 3 i i^-t- x 5 p ^*/H! 

MISFE T**«WcBI?Ltt*rRlt*:BW 1 /z mgjK 30 

OkeV, K-X13X 1 0 1 Vcra 2 <7)3H4 : ~Cn^^A' 

-5wt(Cj:>9. pft^lMISFET^y^, K 
^^>-$:»^i-^fi5^^ig(7)p + ®^#«cffllgc4 0 

[0 0 9 3] >^y ir^Koy— *Mf8W&b n 

fir^SlMI SFET»fifeffl«^icBH?LSBS:K*t^:l«' 
1 /imig^)7t h hflg^^^^lCLX. APig 

^/^-5 0keV, K— Xfic2 X 1 0 1 Vera 2 <£> 40 

i:(c:J: »9. >^y-fe/u<oy-^4r«figi--6iB^j« 
WSOn + ®¥8M«H«4 1 fc, nft^/HMIS 

y^ey-feTA- (MISFETQm) <h^iZ2[Hl»§^M I S F 
ET (nft^SMISFETQn, p^-^/U^M 
I SFETQp) ^^"f 6 G 

[0 0 9 4] ftld, *»WStEl©Sffi*!?iy h^S/ 
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^*BSr«oTV^BMb>y 3>«3 4*»*Lfc«. 
(S3 2 IC^-f i 5 hS^3 la, 3 1b, 3 1 

c*5j:U?y-^, K^y (n + S^ftl«c3 9, p 
+ M^^M«c4 0, n + i^#Si4 1) O^SIC 

®«fcttfv>y i^>r KJ14 3£jg/£-r5o ->yt>f Ki4 

Jllgl^S^ (S i ) *5J:tfy- hm« (3 1 a~3 1 
c) fcSrRJCS-ti-TCo^y^ KJI*r*fifcLfc*. * 

[oo95] &tc, (H3 3 t^-r «t 5 mmmm<nM 

fcv'y yR4 4 h^^4 5V'4'6; 4 7 

iWt^y =vK4 4WJiffltcgaS4 8- 

[0096] H34ii, ±mLtcmm^xmm't^y 
-rxf&mt^y ^^mnJwjim (no. 6) t 

^fifeffl (No. 7) ©2tt-e*>5, ^S-idflfiHS^SttTV^ 

[0097] ±iaufc*feT?«»u^7 7iy^a. 

[00 9 8] (mm<DMM 3 ) El 3 5 fi, #-MM<DMti& 

[0099] mrlEHifeo^^ i co> y -t^ (misf 

ETQm) v^^^m<oy-hmmm^\m<omit 

^LTV^6o Ztib 2JB(OKfk'>y ^^HM9, 6 

LV^m^W^SBIi? («Atfl7. SnraSS) T*«£5c£ 

[oioo] ^mm^mm^^^r y -ir^co±i5 
^■y-t^itpj^TfcSo ^njs^^s^^^-y -t 
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[oioi] *mm<ni&Wi<oy y y is icj:*i 
ff , y- hteiRKo3^to^SJ8S/¥£y- hSgiOa 

-H&ftR (ift->y^yi9, Sfts/y =»vR8. m 
ft->y3^K7) coy- hft^rpi^»ofcfi$^»iS^ 

[0102] (nj6^?gffi4) Bi3 6«, ^mM(omm 
[o i o 3] wianjfi^jBi^^^ey-fe/wi. y— * 

#Jcoy- -hiK8tKo^«:3jeJK (IMbvy ^fll9. 
fk'>!)3>H8, mtis})=^Wk7) T**j#l/0>£cD 
Id^U *IB6<z>^ffi-m, hlgl 0 aCOTSfSco 
y- hft]ftR^ff«:±C3j|K (fj^y=iyl9, £ 

ft^y3y«8, m^y^^mD t?»^lti^ 0 

Cjxe>3SK^ffltfftt, V^ftfc 7nmgj£T**><5 0 20 
[0 10 4] *|^j(S^ffi(0>^y-fe/V(^±iaL^:K^ 
<7)«fi843j:t5^ni^7^»mi, MfEj£*fc<^f& 1 coy 

[0 10 5] (Hlfi^ffiS) H3 7te. *H*£cO?fcf§ 
W77y^^^]j A'ttJS fc^+¥»tt^*>»« 30 

[0 10 6] cw77s/^^^ey(l ffiHatS^SfBT*) 
6M I S F E T Q c £ IRfflM I S FETQ s K^^e 
y-fe^S:«fiRLXV^ 0 ES^S^MI SFETQc 
fi, LTJBIJ^ nmSSco T&y- ! 0 ts 

mmi onmnmcomt^v ^^17 1 1. mmionmm 

#i&*/fH*ffloy- hm<«i (PEG) 73^ ^coy 

- hlg7 3 <Z> Wffl^ 1 WBfifcSixfcy — 40 

[0107] y-^tt. -««asy- h««7 3 COTSP 

*iS^««««Wn- a*»#**7 4 
y- h®^7 3|::*f LT^-try h-f e«fc 5«-»ri6*ix 
fci«*«*»SW>n + ffi¥«M«R«7 5 tT?««SJit 
Ki^fv («IX4£ftJB) tt\ — *MRdsy- HWi 
7 3^T^^X*@ffi'r5^^M^®Sc0n + SJ^SMMH 
«c7 6T'M$tlTt^ 0 
[0 10 8] 3S«fflM I SFETQsIl ±t L 

xmts 4nmmm<oy- bmtm7 7<D±mzM&tstitz 50 
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**gS'>y 3V«4^5>461«ffl©y- h®j^ (S 
G) 7 8<b, Z<nV- h®£7 80SWW^Sfil 

£ftTV^ 0 K^^fl, — «8»dsy- h«ffi7 8C0T 
a£T*j££^5ig^^Sc0n + S^8Mttfitfe7 9T* 
WfiKSixTV^o 11EMI SFETQc^K 

W yffe 5 iS3F*fiWftffiC0 n + §a*#fr*« 7 6 X* 
/*3*x, ^co-iS&SBtey- hi!7 8<0T«£-Ci££L 

[0 10 9] ±B:7 7 2/->~>*y a)^D^7A»M 
EI3 8 (^^eyir/PcoSbf^miES) «rJB^-CRWf* 0 

1««M ISFETQsWKWy|u5 
V. h id 7 8 2 V ^Rl^JP LTIKffiM I S F E 

TQs^t> (ON) l^U lEtiiff^F-glSCOM I S FET 
Q cW^t»*mt-(0V) it, 'y--KWB7-3 

usv^wt^ctia 9, y-*<a— * 

ffi^F«»»«:^ n - 7 4 ttiEtf fc«#»S 

h^u^ hnyjftsift-yy ^>M7 l^com^h 

7 ^^(w^A^tL. M I S F ETQ c coy— htiffi7 3 
frt> SL1t L # v HBWJEfls 4 V J^_h (d_L^-i- 6:i:l:J:o 
T*#i£^fr;b;h,6 Q rco^^eyir/Wi, y- 
7 3 KPpjn-*-5«jEE-e K u>f vm^£TOJi-£ d i: 

Witrs y =■ ylt-l^^^At^^^MNO S 

[0 110] m^mm*. MI SFETQc coy — hH 
H73l:-10V, y— !)x/^C5 V£ft]*PU 

mt^v ^^m7 i ^comT-^tu-r^^^iCctoTtT 

5o R*ULBfff4, MlMI SFETQ s CO 

KKy*Jj;^y- hlfi7 8 i. MISFETQcCO 
y- hm<!7 3 tl^2V^»L, MI S FETQ c CO 
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